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Abstract Railway rolling stock (locomotives, carriages, and train units) is one of the most significant cost 
sources for operatorsof passenger trains, both public and private. Rolling stock costs 
are due to material acquisition, power supply, and material maintenance. The efficient circulation 
of rolling stock material is therefore one of the objectives pursued. In this paper we  
focus on the circulation of train units on a single line. In order to utilize the train units on this line 
in an efficient way, they are added to or removed from the trains in certain stations, according to 
the passengers' seat demand. Since adding and removing train units has to respect specific 
rules, it is important to know the exact order of the train units in the trains. This aspect strongly 
increases the complexity of the rolling stock circulation problem. In this paper we present an 
integer programming approach to solve this problem. We also apply this approach to a real life 
case study based on the 2001-2002 timetable of NS Reizigers, the major Dutch operator of 
passenger trains. 
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Crew Rostering for the High Speed Train 
Ramon M. Lentink, Michiel A. Odijk & Erwin van Rijn 
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Equivalent Results in Minimax Theory 
J.B.G. Frenk, G. Kassay & J. Kolumbán 
ERS-2002-08-LIS 
 
An Introduction to Paradigm 
Saskia C. van der Made-Potuijt & Arie de Bruin 
ERS-2002-09-LIS 
 
Airline Revenue Management: An Overview of OR Techniques 1982-2001 
Kevin Pak & Nanda Piersma 
ERS-2002-12-LIS 
 
Quick Response Practices at the Warehouse of Ankor 
R. Dekker, M.B.M. de Koster, H. Van Kalleveen & K.J. Roodbergen 
ERS-2002-19-LIS 
 
Harnessing Intellectual Resources in a Collaborative Context to create value 
Sajda Qureshi, Vlatka Hlupic, Gert-Jan de Vreede, Robert O. Briggs & Jay Nunamaker 
ERS-2002-28-LIS 
 
Version Spaces and Generalized Monotone Boolean Functions 
Jan C. Bioch & Toshihide Ibaraki 
ERS-2002-34-LIS 
 
Periodic Review, Push Inventory Policies for Remanufacturing 
B. Mahadevan, David F. Pyke, Moritz Fleischman 
ERS-2002-35-LIS 
 
Modular Decomposition of Boolean Functions 
Jan C. Bioch 
ERS-2002-37-LIS 
 
Classification Trees for Problems with Monotonicity Constraints 
R. Potharst & A.J. Feelders 
ERS-2002-45-LIS 
 
                                                          
∗  A complete overview of the ERIM Report Series Research in Management: 
http://www.ers.erim.eur.nl 
 
 ERIM Research Programs: 
 LIS Business Processes, Logistics and Information Systems 
 ORG Organizing for Performance 
 MKT Marketing 
 F&A Finance and Accounting 
 STR Strategy and Entrepreneurship  
  
Allocation of Railway Rolling Stock for Passenger Trains 
Erwin Abbink, Bianca van den Berg, Leo Kroon & Marc Salomon 
ERS-2002-47-LIS 
 
Monotone Decision Trees and Noisy Data 
Jan C. Bioch and Viara Popova 
ERS-2002-53-LIS 
 
Business Modeling Framework For Personalization In Mobile Business Services: a Case and Sociological Analysis 
L-F Pau, Jeroen Dits 
ERS-2002-56-LIS 
 
Polynomial time algorithms for some multi-level lot-sizing problems with production capacities 
Stan van Hoesel, H. Edwin Romeijn, Dolores Romero Morales, Albert P.M. Wagelmans 
ERS-2002-59-LIS 
 
A Note on Ending Inventory Valuation in Multiperiod Production Scheduling 
Wilco van den Heuvel, Alfred P.M. Wagelmans 
ERS-2002-63-LIS 
 
Determining The Optimal Order Picking Batch Size In Single Aisle Warehouses 
Tho Le-Duc and René B.M. de Koster 
ERS-2002-64-LIS 
 
Solving Variational Inequalities Defined on A Domain with Infinitely Many Linear Constraints 
Shu-Cherng Fang, Soonyi Wu, Ş. İlker Birbil 
ERS-2002-70-LIS 
 
Entropic Regularization Approach for Mathematical Programs with Equilibrium Constraints 
Ş. İlker Birbil, Shu-Cherng Fang, Jiye Han 
ERS-2002-71-LIS 
 
On the Finite Termination of An Entropy Function Based Smoothing Newton Method for Vertical Linear 
Complementarity Problems 
Shu-Cherng Fang, Jiye Han, Zhenghai Huang, Ş. İlker Birbil 
ERS-2002-72-LIS 
 
The Role Of Product Quality Information, Market State Information And Transaction Costs In Electronic Auctions 
Otto Koppius and Eric van Heck 
ERS-2002-73-LIS 
 
Shunting of Passenger Train Units in a Railway Station 
Richard Freling, Ramon M. Lentink, Leo G. Kroon, Dennis Huisman 
ERS-2002-74-LIS 
 
Inventory strategies for systems with fast remanufacturing 
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